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1 Claims 23-50 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 

the invention. 

In claim 23, lines 9-10 "radio frequency energy" either needs an article showing its 
antecedent basis from line 3, or to be dtfferentiated therefrom, as the present intent is vagne and 

_ . " ;o ; r1 ; r^m ^1 ti r Fna1i<;1i Would 
indefinite due to this ambiguity. In lines tnestop... . • o-- 

replacing "stopped" in line 1 1 with -discontinued- and deleting "the stop of ,, is continued 
during", then inserting -throughout- therefore, provide applicant's intended meaning? Also, 
"the supply" (line 12 or 13) would be where the gas comes from (a noun), not the act from the 
first or third step. Maintaining consistent nomenclative, ie -the supplying- is recommended. 
Analogous problems are also found in claims 24-30. 

In claim 26, the meaning or intent of the last two lines is unclear, because they appear to 
be stating a condition that is inherent m the actions of the fourth step, ie as the film is only known 
to necessarily be composed of the silicon containing gas, "the discharge gas" could never make 
the only contributions to film formation, so these lines are verbose. Analogous problems are 
found in claim 27. 

In claim 28 and 29 the body of the claim has no positive recitation of forming "a plurality 
of different films in a multilayer. ." as required in the preamble. 

In claim 30, last line "said silicon containing gas" lacks any antecedent basis, and makes it 
unclear whether applicant's really intend to be depositing a film comprising C or Si. As pages 1 1 



Page 3 

Serial Number: 09/070,908 
Art Unit: 1762 

^a31pro.aesuppo«forfo™insa''h.dca.o„«.o,OLC,Uisp™«eapp,i.^^ 
— c.bo„^he„ceseefo„owi„ssec.io„so„Ne«Ma^ 

selection. 

.we.' can -nean -odd- or vanable. e,c„ so « — g .s a^biguou. although .he 
e.™,„e.ass™es.haUhe,a„e.™ea„>ngwas.„»aeaasU..o.e.oglcaU2).e.e.a.^^^^^^^ 

KO — whanhese.We.va,ue.ashaseao„,ie.he.a,e.penoao.i«"^ 

,o,*.ohappe.Mwn„e„.hese*.sa.es».*.ea„>„g>ss,aUhough.hee.^^^^^ 

.ssu.es,ha..hey are i„.e„dea.obebaseao„*eco„oep. discussed onp.S-9,e.c.,„ the 

specificatioii^ \)^ 

, Claints 23-50 are rejeaed under 35 U.S.C. 112. first paragraph, as containtng subject 
™t.erwhichwas„otdescrlbedl„thespec,ficationinsucha«,as.oreaso„ablvco„ve.toone 

«edin.here,eva„.ar.that.hel„ventor(s ),atthe.l™etheapphcatlo„wasfiled,hadpossess,o„ 

of the claimed invention. 

^pp,lca„..sclain,sarerep,e.e«ith„ewn,at.er.andvlnu.lynoatte,np.wa,madeby 

,pUcant.stosho«suppor.fio™thelrspec,ficat-,o„, M^supportfor either.— usfiltt. 
oo.pr,s.ngs„lcon"or"afiln,con,pr,s,ngcarbo„"«as«. Thereare statements suchasp t, 
„„e5d.rectedtogenertctMnfil.depos,tlo„,howe.er„osll,conorcarbo„fil.sthat^.conta.n 

,„.„fil.sisroundthroughout.hespeo.fica,,o„,w,thpage7alson,ent.onlngut— 
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.ppo..Wo..o„"a„dDLC,.u»o«,™stHa..e"co.pHsi„sca.o„.so*^^^ 

M,tte. Note that "hard- is relative and not defined therein. 

Purthern,ore,„."*o„co„t.™ngsas"„or"carhon — gas",ssupportedhy.he 

,eeificat.o„,soare.sonew.natter.Mprevio..vdiscu.ed,the™i™.er*de.^^^ 
,.en„oaccurate™ea™ns.„theco„.exto.hed,.,o.ure,e.ceptthatap,.a„tre,atesi..o*^ 

. , 11 etc! Onpagen,useofmethanegasforthecarbondepos,ts.s 

(SiH,) and disilane (pages 8, 1 1, etc), un pas 

disclosed, but not the broader hmitation of claim 30. 

,„ KONE of the clarnrs do applicant's require the m deposition to be caused by plasnta 
„rRFd.scharge,asuseofKF energy doesNOXneccssitatethat any discta^ac^ta^es 

,,,, ..eradiof^e^uencyenergyntaybeusedtopower heaters, etc Tbespecrfically,.onr the . 

«rst».e„ccto.heendre,uiresthat.heclarnreddepos,tio„beviaKPp.asn,adischarge,he„ce 

this broademng of scope is also NEW Matter. 

3 Kewly submitted clarm 30 is d.rected to an invention that is independent or dtstinc. f^om 
,emve„tio„or.gin.,yclam.edforthefol,o«ingreasons:carbondepos.tio„is.ditrere„.^ 

„„,.depos.t,onfromsilicondeposits,,nvolvi„gdifrerentchemistry.h.s.,iconfilmaepos,t.o„, 

.dhasnotbeensearchedorcons-deredinthepreviousaConHardcarbonfilmsdrsclosedby 

,,,eant.sspecificatio„areadistinctly different speciesthan any ofthedrsclosedS, Alms 

Smceapphcanthasreceivedanac..ono„themeritsfortheoriginallypresentedmve„t,on, 

.,3 invent^nhasbeenconstmctivelyelectedby origin, presentationfor prosecution onthe 
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invenuon. See 37 CFR l,142(b) and MPEP § 821.03, 

, T.eaiso.osu.,so,ected.obecauseof*efo„o„i„,lnfo™«es:Proofread™,of.he 
,ecfflcaUon,s needed, pan... useof..eco™pre.ero..eco™press>o„cha™be.- 

„,,,,.,,,.ea.H™sKouU.espec,«oa.„„eea.o.eco^^^^^^ 

the previous actions rejections. 

Appropriate correction is required. 

f,,,,qc 103(a)whichformsthebasisforallobviousness 
5. The following is a quotatton of 35 U.S.C. WiW w 

rejections set forth in this Office action; - 

'itStJis .i..e. ,f .he — .nUo. w.s made -o . 
manna in "toll ">""""» 

n,- „,5 29 45 47 48a„d50arej3iectedund=r3m 



unpatentableoverLT^HSi^of-tiplelavernon.^^^^^^^^^^^ 



-;,^;;::;:;;e.e™pMed 

._3tors,,b,for™inssuccessive,a,ersina.nannersuchthataplasnraa.n,ospbereisco„s.antV 

,„terfacesfro™danta.eb,initia.sta,esofp.as.nafor..t,o„a„d.on,conta— (AbstractX 
.t,p,ca„vfoundindisco„tinuousplas™aprocesses(co..2,.,„eS7-col.3,line7,.nco,.4,l,nes 

3S.«Ko.u.aparticularl,teachtbat"s.nccthep,as™iscon.i„uous,vsenerated,thestartand 

e„aof«ln,fom>atio„cahbeachievedb,chan.„stbera„ — sas-Bunngfilnrfortnatio. 
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therefore, the raw material gas is preferably used not singly but as a mixture with a diluting gas. 
With the use of such mixed gas, when the supply of the raw material gas is terminated after the 
completion of film formation, the discharge is maintained by the diluting gas so that the 
fluctuation in plasma can be suppressed. The diluting gas can be hydrogen, argon or helium...." . 
Embodiments 2 (col. 6, line 55- col. 9, line 12) and 3 (col 9, line 15- col 10, line 22), form plasma 
deposited amorphous Si TFT films using silane gas and as a dilutant, with the first deposition 
being a plasma deposited Si3N4 insulating film, followed by films that read on claimed deposits. 
Reactant gas (SiHJ flow is stopped in each plasma chamber and the dilutant gas plasma continues 
in that chamber before transfer to the next chamber, where the dilutant gas plasma is present 
before reactive gas starts to flow into the chamber. 

Kozuka differs from applicant's claims by using H2 dilutant gas during both deposition and 
non-deposition plasmas in their examples, and by stating a preference for the dilutant gas (H2 or 
Ar or He) to be mixed with the reactant gas, while applicant's only use hydrogen gas or 
"discharge gas" (equivalent to Kozuka' s dilutant gas) during their non-deposition plasma, either 
before or after the amorphous silicon containing deposition. From col 4, line 50-62, it appears 
that the main reason the dilutant gas is used with the reactant gas is so that only one gas flow 
needs to be changed and thus avoid problems if ones flow control equipment has slow responses, 
however, as is seen by the teachings of Gupta et al (Abstract; col 2, lines 50-54; col. 3, lines 16- 
38; col. 5, lines 30-50; col 6, line 61- col. 7, lines 20 and 35-40; and claims 9-11, especially col. 
5, line 39 to 42) that for an inert plasma gas, such as Ar, used for pre- or post-processing 
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(deposition) plasma that prevents particle contamination of the substrate, that the inert gas maybe 
stop simultaneous with start of the reactant gas, such that constant plasma is maintained and 
parti^i contamination prevented. Given the teachings of Gupta et al, which are taught to be 
generally applicable to plasma processes, including depositions and processes exemplified by using 
silicon containing gases such as TEOS, it would have been obvious to one of ordinary skill in the 

art that the dilutant eas of Kozuka fH. or Ar or He) need not have been mixed with the reactant 

— ^ w i. 

gas because it is not needed for the chemical reaction involved in the deposition, and Gupta et al 
shows that it is possible to achieve the objective of Kozuka (preventing contamination and 
achieving a fiall plasma before introducing reactant gas, ie, equivalent to no plasma on/oflF 
hysteresis) via switching from inert gas to react gas, instead of maintaining the i^j^ert or dilutant 
gas flow throughout the sequence. Obviously, if ones equipment has poor gas flow th inning - ^ 
control, one would not use the modification from Gupta et al, but where sufficient regulation 
abilities exist, one would have been fUrther motivated by saving resources from wasteful or un - 
need use. 

The timings for length of non-coating plasmas will depend on mechanical and electrical 
abilities of the systems, and determined by routine experimentation by the competent practitioner. 
Note Kozuka discusses TFT devices in general and the presence of a gate electrode on the 
substrate before deposition of Si3N4 andpt-Si layers on col. 7, lines 45-55. 



Serial Number: 09/070,908 
Art Unit: 1762 



Pages 



7. Claims 24, 46 and 49 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kozuka in view of Gupta et al alone as applied above, or further in view of Mei or Kaschmitter et 
al or Yamuzaki et al. 

Kozuka teaches initial plasma deposition of an insulating layer of silicon nitride in 
embodiments 2 and 3 as mentioned above, and generally discusses the importance of the interface 
between amorphous Si and the insulating film (col 3, lines 8-28), but does not specifically discuss 
silicon oxide as the insulating film, however as Si02 and Si3N4 are conventionally used as 
alternative dielectrics in semiconductor devices, it would have been obvious to one of ordinary 
skill in the art to substitute one for the other in the teachings of Kozuka. 

Alternately, any of the optional tertiary references show the use of silicon oxide layers as 
claimed. In Kaschmitter et aj^see claims 20, 22 and 24; col 4, line 49- col. 5, line 10 and col 7, 
lines 25-27. In Yamuzaki et aj^ see Abstract, col 20, lines 15-49, especially 35-39 where silicon 
oxide and silicon nitride are taught to be equivalently used, and claims 1, 5, 7, 9 and 14. In Mei et 
al, see Abstract; col. 1, lines 44-49; col. 2, lines 33-66, especially lines 58-60; col. 3, lines 1-6, 
where Si02 is seen to be used beforeOt-Si deposits in TFT device manufacture. Hence use of 
silicon oxides as claimed, would have been an obvious alternative to Kozuka' s taught silicon 



nitride as it has been shown to be a known alternative thereto in analogous processes and 
structures. 
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8. Claims 31-44 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kozuka in 
view of Gupta et al as applied to claims 23-39, and 45-50 above, and further in view of Mei et al 
or Kaschmitter et al or Yamuzaki et al. 

These claims differ from the combination to Kozuka and Gupta et al in requiring that the 
amorphous Si containing film be crystallized using laser light, however the references of Mei et al, 
Kaschmitter et al and Yamuzaki et al already introduced above, show that it is old and well 
known to use lasers to induce crystallization in(?c-Si layers in TFT structures (Abstracts, 
previously cited sections, plus), hence it would have been obvious to one of ordinary skill in the 
art to further treat the structures produced in Kozuka (as combined with Gupta et al) as shown in 
any of these ternary references, because these conventional laser annealing technique are shown to 
be desirable for TFT devices. 

9. Czubatyj et al is cited as equivalent to Mei et al, Kaschmitter et al and Yamuzaki et al for 
laser crystalhzation ofot-Si in TFT devices, and for teachings of interest on the alternative use of 
Si02 or Si3N4 deposited by PECVD for gate insulators used in those devices. 

10. Applicant's arguments with respect to claims 23-50 have been considered but are moot in 
view of the new ground(s) of rejection. 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 
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A shortened statutory period for response to this final action is set to expire THREE 
MONTHS from the date of this action. In the event a first response is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event will the 
statutory period for response expire later than SIX MONTHS fi-om the date of this final action. 
12. Any inquiry concerning this communication should be directed to M.L. Padgett at 
telephone number (703) 308-2336 and FAX# (703) 305-3599 (after final-official) and 305-6357 



(unofficial). 




Padgett/mm 



April 26, 1999 



MARIANNE PADGETT 
PRIMARY EXAMINER 
GROUP 4460- 



